The administration of drugs by the rectum has been practised from the earliest times. Prescriptions for suppositories were found in the Ebers Papyrus (Bryan, 1930) . It would appear that these suppositories were intended for the local treatment of disease of the proctodeum. In more recent years, the idea arose that the rectal route could be used for systematic medication, either as supplementary to the oral route or as an alternative when medicine could not be given by mouth. Cullen appears to have been among the first to realize the wider possibilities of rectal medication (Thomson, 1827) . In describing the treatment of tetanus, he wrote that large quantities of opium should be employed before deglutition becomes difficult, ' or that, if this opportunity be lost, the medicine, in sufficient quantity, and with due frequency, should be thrown into the body by clyster; which does not seem to have been hitherto often practised.'
In modern times, although hypodermic, intramuscular and intravenous injections afford a sure means of supplementing or supplanting the oral administration of medicine, the rectal route is still of value. Of the drugs given rectally, clinical evidence of absorption is conclusive in a number of instances, but many drugs which are given per rectum produce no easily recognized effects and clinical evidence of their absorption is equivocal. There are few controlled studies on the rate and completeness of absorption of rectally administered drugs. In the present study absorption of bromide, salicylate and sulphanilamide after rectal administration has been investigated.
Rectal absorption of potassium bromide It has been stated frequently that bromide is absorbed when administered rectally, but it has proved impossible to find any records of experimental work substantiating this opinion. It is probable that simple bromide salts are well absorbed, for the more complex substance, tribromethylalcohol (avertin), is definitely absorbed and now holds an established place in the realm of anaesthetics. Previous researches have shown that in the human subject two other halogen salts are well absorbed by the rectum. In an earlier paper (Mackenzie, 1943 ), Gompertz's (Carpenter, 1925) observation that chloride was well absorbed was confirmed, and Gompertz, Osborne (1922) and Cohn (1932) have shown that iodide is absorbed readily when given in solution.
TGhe present investigation. A one-per-cent. solution of potassium bromide in water was given per rectum to five children. In each the enema was completely retained. The urine was collected for several days and analysed for bromide. The results are shown in table 1.
There was some variation from case to case in the quantities recovered, though the amount excreted in the urine never represented more than a small proportion of the total bromide given. From 7-1 to 11-3 per cent. was recovered in the forty-eight hours after the bromide was given. In 1908, Hales and Fishman gave single doses of sodium bromide by mouth to three students. The bromide excreted in the urine was estimated for several days thereafter. The results obtained by these workers are strikingly similar to these of the present investigation where the bromide was given per rectum. In one case when I gm. of sodium bromide was given, Hales and Fishman (1908) found that 8-29 per cent. appeared in the urine in forty-eight hours; in the other two, when 2 gm. of sodium bromide were given, 10-8 per cent. was recovered from one in forty-eight hours and in the second 11-3 per cent. was recovered in fifty-six hours.
The No controlled study has been reported on the rectal absorption of salicylate in the human subject. In 1933, Blume and Nohara compared the level of salicylate in the blood and the quantity excreted in the urine of rabbits after oral and rectal administration. A slightly higher blood salicylate content was found after rectal administration than when the drug was given by mouth. Fifty to 80 per cent. of salicylate was recovered in the urine whatever the method of administration. They believed that absorption was more rapid when the drug was given per rectum than by the mouth, as the solution came immediately into contact with a large area of mucosa from which absorption could take place.
The present investigation One gramme of sodium salicylate and 2-5 gm. of sodium bicarbonate dissolved in 200 c.c. of water were given rectally to ten children. Ten others were given the solution in the same quantities by mouth. The Excretion is rapid after both oral and rectal administration, but it is more rapid when given by the mouth than by the rectum.
As a therapeutic measure salicylate enemata can, if necessary, drug.
replace the oral administration of the
Rectal absorption of suliphnilamide
In the administration of sulphanilamide by the mouth nausea and vomiting are frequent accompaniments and the employment of alternative methods may be necessary. Under such conditions, rectal administration as a practical alternative to the painful and sometimes irritating intramuscular injection suggests itself.
That rectal administration of sulphanilamide may be a procedure of practical importance is suggested by the work of Turell, Marino and Nerb (1940) . These workers obtained a concentration of 9-15 mgm. per cent. total sulphanilamide in the blood after the rectal instillation of a 1 per cent. solution of the drug over periods of from twenty-four to sixty-five hours. When suppositories were used, the maximum concentration obtained in the blood was 6 mgm. per cent. Wood (1941) reported similar observations with a saturated solution of sulphanilamide. In one case, he obtained a blood sulphanilamide concentration of 12-5 mgm. per cent. after giving 250 grains of sulphanilamide per rectum.
The present investiation. The absorption of the drug when given by the mouth and by the rectum has been compared. The concentration of free sulphanilamide in the blood and the excretion of total sulphanilamide in the urine have been estimated after giving the drug by the mouth in solution and by the rectum when given in solution and in the form of suppositories. One gramme of sulphanilamide dissolved in 200 c.c. of water was given by mouth to each of ten children. The free sulphanilamide content of specimens of capillary blood taken at one, two, three and five hours after the drug had been given was determined. The total sulphanilamide was estimated in the urine collected for thirty-six hours. A second group of ten children each received 1 gm. of sulphanilamide in 200 c.c. of water per rectum and a third group two suppositories, each containing 0-5 gin. sulphanilamide: specimens of blood and urine were collected and the sulphanilamide content estimated in each case. The results are shown in tables 4, 5 and 6.
Where the sulphanilamide solution was given by mouth. the levels of free sulphanilamide in the blood, after rising to a maximum at one hour, showed a progressive fall, though at five hours there were still considerable quantities of free sulphanilamide in the blood. The recovery in the urine was incomplete, the quantities recovered varying from 76-8 per cent. to 25 per cent. of the amount ingested (average 50-1 per cent.).
Following the rectal infusion of the sulphanilamide solution, the free sulphanilamide content of the blood rose, in some cases, to between 3 and 4 mgm. per cent. The curve was, however, of a different shape, the peak being reached at between two and three hours after the sulphanilamide was given. In all but one case, there was still considerable free sulphanilamide present in the blood at the end of five hours. The amount recovered from the urine varied from 20-9 to 52-5 per cent. with an average of 42-9 per cent.
Following the administration of the suppositories, in only two cases was there sufficient free sulphanilamide present in the blood in the ensuing five hours for an accurate quantitative estimation to be made. The average amount recovered in the urine was little more than half of that recovered when the drug was given in solution by the rectum (24-5 per cent.).
From a study of the first group, it is evident that both absorption and excretion are rapid when sulphanilamide is given in solution by mouth. The average figure for recovery of total sulphanilamide is similar to that obtained by Scudi and Ratish (1938) in three adult cases. In their investigation the drug continued to be excreted in the urine for fifty hours. In this study upon children, the drug Mgm.
Per cent. 2-8 3-9 3-4 3-1 2-9 2-7 3-0 2-0 2-8 3 hr.
3-6 3-6 2-5 3-6 3-9 3-1 2-7 1-9 2-2 5 hr.
4-2 2-9 2-6 2-2 3-1 3-0 2-5 1-7 F. tr. The failure to find more than traces of free sulphanilamide in the blood after the administration of suppositories shows that absorption is much slower when the drug is given rectally in a solid form; for absorption to take place, solution is necessary. In the hind gut, one of the principal functions is the absorption of water, and under normal conditions the contents of the rectum are relatively dry. Unless fluid is supplied, solution and absorption must be slow. That absorption of sulphanilamide from suppositories is less efficient is shown by the small amount recovered in the unne.
In treatment with this drug it is justly held that it is important to attain a high concentration in the blood as soon as possible. The foregoing results suggest that of the methods studied, oral administration attains this object most effectively. In addition to this, estimation of urinary excretion suggests that absorption when the drug is given by the rectum is not as complete as it is when given by the mouth.
In the main it appears that oral administration is the method of choice, but on occasion rectal administration of the drug may find a place. Larger doses should be given when the rectal route is used. The use of suppositories appears to be of little value.
Conclusions. Sulphanilamide, given in solution by mouth, is absorbed with great rapidity. Apparently it is excreted more rapidly in children than in adults.
Sulphanilamide is readily absorbed from the rectum when given in solution, but more slowly and less completely than when given by the mouth. The drug is poorly absorbed from suppositories.
The administration of sulphanilamide in solution per rectum may be of considerable value, especially when there is intolerance to the drug given by the mouth.
Gener summary 1. The absorption of potassium bromide, sodium salicylate and sulphanilamide given per rectum has been studied.
2. It has been shown that when given in solution, all these substances are readily absorbed from the rectum. Absorption from sulphanilamide suppositories is poor.
3. Rectal absorption of sulphanilamide is slower than when the drug is given orally.
Biochemical methods. The bromide content of the urine was estimated by the method of Behr, Palmer and Clarke (1930) . Salicylate was determined by the method of Thoburn and Hanzlik (1915) . The free and total sulphanilamide was determined by the method of Bratton and Marshall (1939) .
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